We compared the efficiency of two mate-finding strategies exploited by representatives of the beetle families Cisidae and Anobiidae (genus Dorcatoma) that live inside fruiting bodies of wood-decaying fungi. In the Cisidae both sexes are attracted to host odour, but no pheromones seem to be present (nonpheromone strategy). In the Dorcatoma species only the females are attracted to host odour, but having found a host they attract males with a sexual pheromone (pheromone strategy). With a simulation model, we compared the efficiency of the two strategies at four densities of trees hosting fungal fruiting bodies and at three relative densities of insects. We found only small differences in efficiency between the two strategies at high relative densities of conspecific individuals, regardless of host tree density. The pheromone strategy was relatively more efficient when the relative density of insects or the density of host trees decreased. Thus, species adopting the nonpheromone strategy are probably more sensitive to habitat fragmentation and more likely to decline and go extinct at low population densities (because of Allee effects) than species using the pheromone strategy.
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Finding mates is a critical process for all animals living in heterogeneous environments. At high population densities sufficient mate-finding opportunities may be provided by random encounters of the opposite sexes. For example, when simulating mate finding among walking large pine shoot beetles, Tomicus piniperda (L.), Byers (1991) found that a pheromone was not essential for a high rate of mate finding as long as the density of the insects was high. However, as population density declines, an efficient mate-finding strategy will become increasingly important. A low rate of mate encounter at low population densities may cause Allee effects, that is, disproportionately low rates of population recruitment at low population densities, which in the worst case may lead to population extinction (Dennis 1989). Common strategies that enhance the efficiency of mate finding include long-distance communication between sexes and the attraction of both sexes to landmarks or suitable oviposition sites (Thornhill & Alcock 1983) . The efficiency of such mate-finding strategies is likely to vary with factors such as population density and spatial structure of the habitat. Species with different mate-finding strategies should therefore differ in their sensitivity to habitat fragmentation and experience Allee effects at different levels of population density.
Many mate-finding strategies have been described in bark beetles (Wood 1982; Byers 1995) ; other saproxylic insects (i.e. those associated with dead wood) probably also use a variety of ways to locate mates. Two matefinding strategies have been found in the beetle family Cisidae and the genus Dorcatoma (family Anobiidae), which reproduce in fruiting bodies of wood-decaying fungi (Jonsell & Nordlander 1995; Jonsson et al. 1997; Guevara et al. 2000a, b) . In some species of Cisidae, both sexes are attracted to host odour (Jonsell & Nordlander 1995; Jonsson et al. 1997; Guevara et al. 2000a, b) , and they probably do not use any long-range pheromones (Jonsson et al. 1997; Guevara et al. 2000a, b) . In contrast, in D. robusta Strand and D. punctulata Mulsant et Ray only the females are attracted to the odour of their host (Jonsell & Nordlander 1995; Jonsson et al. 1997) . In D. robusta, females attract conspecific males with a sexual pheromone (Jonsson et al. 1997 
